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Translation of the Office Action 

Claim 1-2 and 5*6 of the present invention are rejected as being unpatentable, for it 
would have been obvious for one of ordinary skill in the art to invent the present 
invention before this application. Following is the reason for the rejection. 

The present invention is directed to a method of reducing a fluctuation in a cut-off 
voltage of a cathode for an electron tube, wherein when a front face of an electron 
emissive material layer is consumed and retreats, a protrusive deformation of a 
cathode substrate by a metal layer is induced by a heating operation of a heating 
means so that the front face of the electron emissive material layer is correspondingly 
deformed protrusively, and wherein a metal layer is formed on concavo-convex 
portions provided on the surface of a cathode substrate. It is an objection and an 
effect of the present invention to provide a method of reducing a fluctuation in a 
cut-off voltage which can reduce a fluctuation in a cut-off voltage in an operation of a 
cathode-ray tube and a cathode for an electron tube. 

Meanwhile, in Japanese Patent Application Laid-Open No. 2000- 40461 (hereinafter 
cited invention l), a cathode for an electron tube that can reduce a fluctuation in a 
cut-off voltage is disclosed, wherein the cathode for the electron tube contains a 
substrate including a reducing agent consisting of nickel as a principal component, 
and a metal layer which is formed on the substrate and consists of a tungsten, and an 
electron emitting material layer which uses as a principal component the 
alkaline-earth-metal oxide containing barium formed on the metal layer, wherein the 
cathode for the electron tube can be combined with contraction of the thickness of the 
electron emitting material layer, and can reduce spacing change of a cathode and a 
control electrode, therefore can reduce working prolonged cut-off fluctuation. Further, 
in Japanese Patent Application Laid-Open No. 2000-251613(hereinafter cited 
invention 2) a cathode for an electron tube is disclosed, wherein the cathode for the 
electron tube includes; a hanger tube having a heater within, a substrate arranged in 
the hanger tube so that the end of the hanger tube may be blockaded, an alloy layer 
arranged so that the substrate may be covered and an electron emitting material 
layer covered on the front face of the alloy layer, wherein the cathode for the electron 
tube includes a thermal stress strain relaxation structure of reducing deformation of 
a substrate by constituting the hanger tube so that it may be in a non-contact 
condition selectively to the side face of the hoop direction of the substrate which 
touches the wall. 

In the present invention, Claim 1 is directed to a method of reducing a fluctuation 
in a cut-off voltage which can reduce a fluctuation in a cut-off voltage, wherein a 
metal layer is formed on concavo-convex portions provided on the surface of a cathode 
substrate, Claim 2 is directed to a method of reducing a fluctuation in a cut-off 
voltage which deforms a cathode substrate protrusively by being alloyed with a metal 
contained in the cathode and thus being expanded, and that can reduce a fluctuation 
in a cut-off voltage in Claim 1, Claim 5 is directed to a cathode for an electron tube by 
the method of Claim 1, Claim 6 is directed to a cathode for an electron tube by the 
method of Claim 2. While there is a difference between the cited inventions and the 
present invention with respect to the metal layer formed on concavo-convex portions 
provided on the surface of a cathode substrate, it would have been obvious for one of 



ordinary skill in the art to invent the present invention using the combination with 
cited invention 1, which the electron tube can be combined with contraction of the 
thickness of the electron emitting material layer and can reduce spacing change of a 
cathode and a control electrode, and cited invention 2, which the cathode for the 
electron tube includes a thermal stress strain relaxation structure of reducing 
deformation of a substrate. 
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